
wo 03/089720 ( PCT/KR02/00723 

10/506320 

DT09Rec'dPCT/PTO 0 1 SEPZOM 

TITLE 

MET HOD FOr\cONSTRUCTING CHECK DAM OR FI]g E_^ 
PREVENTION DAM USING GEAR-TYPE BLOCK 



5 TECHNICAL FIELD 

The present invention relates generally to a method for constructing a check 
dam or a fire prevention dam, and more particularly to a method for constructing a 
check dam using a gear-type block enable of storing soil and stones and dischargmg 
water through a space between blocks to prevent a flood disaster due to rismg of a river 

10 route and a water level caused by incoming and accumulation of the soil and stones 
from a branch river to a main river, and a method for constracting a fire prevention dam 
using a gear-type block capable of providing an artificial water containing facility at a 
remote place to supply fire prevention water for early prompt si^ression of a forest 
fire when it occurs, and also capable of providing a spawning and inhabitation ground 

15 for animals and plants at the waterside to contribute to the preservation of an ecosystem. 



BACKGROUND ART 

Generally, a river sill is a concrete beam with a gravity section. Such a sill is 

mainly constructed with underwater concrete by a field placing method. In the course of 
20 the field placing of the concrete, however, water pollution grows worse, and 

inhabitation environment for river fishes is destroyed. In addition, erosion occurs 

severely at the lower end of the sill after the construction of the sill has been completed. 

Especially, the sill may be damaged due to a flood, which requires repair or 

reconstruction of the sill. 
25 In order to overcome the aforesaid drawbacks in carrying out such an 
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uniformed concrete placing method, there has been an attempt to propose a method for 
constructing a bank protecting wall using a bank protecting block, which has the 
advantage of natural purification, such as water improvement, to some extent. 
Nevertheless, consideration regarding the provision of a spawning and inhabitation 
5 ground for river fishes and vegetation environment for plants at the waterside is 
insufficient, which does not endow the river with vital force. Consequently, it is 
required to construct a bank protection facility capable of protecting the environment 
with the self-purification of the river and the preservation of an ecosystem. 

Furtheraiore, if hydraulic properties of the river structural part, such as a sill, a 
10 check dam, or the like, and the ground connection part is not considered in case of the 
bank protection facility, soil and sand become washed away from the ground connection 
part by a flood, which leads to collapse of the banks. This is because sand or pebbles at 
the riverbed adjacent to the fixed concrete structure have a very low degree of a water 
current tolerance, resulting in that the sand or pebbles are washed away or eroded. 
15 Consequently, it is also required to provide a method for protecting a bank in 
consideration of bending resistance of a boundary between the protection bank and the 
river bed and reinforcement of the connection parts. 



DISCLOSURE OF THE INVENTION 

20 The present invention is disclosed in order to overcome the drawbacks caused 

in the bank protection works as mentioned above. 

It is an object of the present invention to provide a method for constructing a 
check dam using a gear-type block capable of storing soil and stones and discharging 
water through a space between blocks since the check dam is constructed using the 
25 gear-type block of a prominence and depression structure to prevent a flood disaster due 
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to rising of a river route and a water level caused by incoming and accumulation of the 

soil and stones from a branch river to a main river. 

It is still another object of the present invention to provide a method for 

constructing a fire prevention dam using a gear-type block capable of providing an 
5 artificial water containing facility at a remote place to supply fire prevention water for 

early prompt suppression of a forest fire when it occurs, and also capable of providing a 

spawning and inhabitation ground for animals and plants at the waterside nomial times 

to contribute to the preservation of an ecosystem. 

In order to accomplish the aforesaid object of the present invention, there is 
10 provided a method for constructing a check dam using a gear-type block, comprising 

the steps of: 

(a) depositing a bottom mat for protecting weak ground on a prepared river 
bed of a river or a valley where the check dam is to be constructed such that said mat is 
spread over the area broader than designed area of a bottom of the dam stmcture to be 

15 constructed; 

(b) piling a plurality of gear-type blocks in a form of a pyramid on said river 
bed where said bottom mat is deposited, each of said gear-type blocks including an 
upper part and an lower part having projections and a groove thereon respectively, said 
upper and lower parts being provided for engaging one of said piled blocks with another 

20 block when the piling step is performed, each of said gear-type blocks including a 
middle part having a through hole of a predetermined dimension formed therein, each of 
said gear-type blocks including four lateral parts each having a ring for connecting 
adjacent blocks formed thereon; and 

(c) depositing a plurality of native rock-type blocks in the form of a block 
25 mattress on said bottom mat at upper and lower streams of the lower end of said dam 
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Structure by connecting said native rock-type blocks together with said rings, each of 
said native rock-type blocks including irregular projections formed diagonally thereon, 
gaps defined by said projections in which soil is to be filled, and rings provided 
diagonally at the comers for connecting adjacent blocks. 
5 In a preferred embodiment of the present invention, said adjacent blocks are 

connected together by fixing U-shaped bolts to said rings formed at the lateral parts of 
each block when said gear-type blocks are pUed up in the form of a pyramid at the step 
(b). 

Furthermore, said dam structure is constructed in the form of a pyramid such 
10 that a middle part of the structure is arranged at the level lower than either side part of 
the structure adjacent to either bank of the vaUey, which prevents any collapse due to 
pressure of enormous amount of water by letting a portion of the water out over the 
lower middle part if flie volume of water kept in store is increased suddenly due to a 
localized torrential downpour. 
15 In order to accompUsh the aforesaid object of the present invention, there is 

also provided a method for constructing a fire prevention dam using a gear-type block, 
comprising the steps of: 

(a) depositing a mat for containing water on a prepared river bed of a river or a 
valley where the fire prevention dam is to be constructed such that said mat is spread 

20 over the area broader than designed area of a bottom of the dam structure to be 
constructed; 

(b) preparing a first vertical pileup of a plurality of gear-type blocks on said 
river bed where said mat for containing water is deposited, each of said gear-type blocks 
includmg an upper part and an lower part having projections and a groove thereon 

25 respectively, said upper and lower parts being provided for engaging one of said piled 
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blocks with another block when the pilmg step is performed, each of said gear-type 
blocks including a middle part having a through hole of a predetermined dimension 
formed therein, each of said gear-type blocks including four lateral parts each having a 
ring for comiecting adjacent blocks foraied thereon; 
5 (c) depositing a mat for containing water at the outer surface of the containing 

water along said first vertical pileup of the structure; 

(d) providing a second vertical pileup of a plurality of gear-type blocks same 
as said gear-type blocks used in the step (b) at the outer surface of the contaimng water 
along said first vertical pileup of the stmcture where said mat for containing water is 

10 deposited; and 

(e) arranging said gear-type blocks in the form of a block mattress on said mat 
for containing water at upper and lower streams of the lower end of said dam stracture 
obtained from said first and second vertical pUeup of the structure by connecting said 
gear-type blocks together with said rings. 

15 In a preferred embodiment of the present invention, said second vertical pileup 

of the gear-type blocks is provided in the step (d) such that a pileup surface at the lower 
stream of die structure is inclined at a predetermined angle. 

BRTRF DESCRIPTION OF THE DRAWINGS 

20 These and other objects and advantages of the present invention will become 

apparent from the following description of preferred embodiments with reference to the 
accompanying drawings in which: 

Fig. 1 is a perspective view showing the structure of a gear-type block 
employed in a method for constructing a check dam or a fire prevention dam using a 
25 gear-type block according to the present invention; 
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Fig. 2 is an illustration of a block mattress structure formed by connecting the 
gear-type blocks of Fig. 1 each other; 

Fig. 3 is a perspective view showing the structure of a native rock-type block 
employed in a method for constmcting a check dam using a gear-type block according 

5 to the present invention; 

Fig. 4 is a front view showing a check dam constructed by a method for 
constructing a check dam using a gear-type block according to the present invention; 
Fig. 5 is a cross-sectional view of tiie check dam of Fig. 4; and 
Fig. 6 is a cross-sectional view showing a fire prevention dam constructed by a 
10 method for constructing a fire prevention dam using a gear-type block according to the 
present inv«tttion. 

nVKT MODE FOR CARRYING OUT THE INVENTION 

Preferred embodiments of the present invention will now be described in detail 
15 with reference to the accompanying drawings. 

A gear-type block or a native rock-type block employed in a method for 
constructing a check dam or a fire prevention dam will be described prior to the detailed 
description of the preferred embodiments of the present invention. 

Fig. 1 is a perspective view showing Ihe stinicture of a gear-type block 
20 employed in a method for constructing a check dam or a fire prevention dam using a 
gear-type block according to the present invention. 

Referring to Fig. 1, a gear-type block 100 employed in a method for 
constiiicting a check dam or a fire prevention dam is of a rectangle in a plan section. At 
the upper and lower part of the block is formed a projection 101 and a groove 102, 
25 which is adjacent to ttie projection 101, respectively When the blocks are deposited on 
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the surface of a river bed, the projection 101 and the groove 102, which constitute a 
prominence and depression structure, are embedded into the river bed to some degree so 
that the blocks withstand a running water and the safe deposit of the blocks are 
maintained, and the projection 101 and the groove 102 are engaged with each other 
5 when the blocks are piled up to keep the construction of the block structure secure. 
Furthermore, at the middle part of the block is formed a through hole 103 of a 
predetermined dimension, which decreases buoyancy when the block is sunk into the 
water and stabilize the river bed due to accumulation of soil and sand or small pebbles 
therein after the construction has been completed, and at four lateral parts of the block 
10 are provided steel rings 104 for connecting adjacent blocks respectively. In this case, the 
steel ring 104 is made of deformed bar, although a stainless steel pipe may be coated on 
the outer surface of the deformed bar or the ring may be made of stainless steel if the 
block is constructed under sea water (salt water). 

Fig. 2 is an illustration of a block mattress structure formed by connecting the 
15 gear-type blocks of Fig. 1 each other. As shown in Fig. 2, the gear-type blocks 100 are 
connected with each other in a plane by the steel rings 104 to constitute a block mattress 
structure 200 of a predetermined dimension. At this time, the steel rings 104 are 
connected with each other by U-shaped bolts 110. Of course, other similar connecting 
means may be used. 

20 Fig. 3 is a perspective view showing the structure of a native rock-type block 

employed in a method for constructing a check dam using a gear-type block according 
to the present invention. 

As shown in Fig. 3, a native rock-type block 300 employed in a method for 
constructing a check dam using a gear-type block according to the present invention has 
25 irregular projections 301 formed diagonally thereon. Between the irregular projections 
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301 is formed gaps 302 in which soU is to be fiUed, and steel rings 303 are provided 
diagonally at the comers for connecting adjacent blocks. The native rock-type blocks 
300 constructed as described above are connected with each otho- by connectmg the 
steel rings 303 each other using U-shaped bolts, as in the gear-type block 100. 
5 A method for constmcting a check dam or a fire prevention dam using a gear- 

type block or a native rock-type block according to the present invention will be now 
described. 

Fig. 4 and Fig. 5 show a check dam constructed by a method for constructing a 
check dam using a gear-type block according to the present invention; Fig. 4 is a fixmt 
10 view and Fig. 5 is a cross-sectional view of tiie check dam. 

Referring to Fig. 4 and Fig. 5, in accordance wifli a method for constructing a 
check dam using a gear-type block according to the present invention, a bottom mat 500 
for protecting weak ground is deposited on a prepared river bed 400 of a river or a 
valley where the check dam is to be constructed such that said mat is spread over the 
15 area broader than designed area of a bottom of the dam structure to be constructed. In 
this case, the bottom mat 500 may be made of civil engineering fiber. 

After the deposition of the bottom mat 500 has been completed, tiie gear-type 
blocks 100, which includes an upper part and an lower part having projections 101 and 
a groove 102 thereon respectively and being provided for engaging one of the piled 
20 blocks with another block when the piling step is performed, a middle part having a 
through hole 103 of a predetermined dimension formed therein, and four lateral parts 
each having a ring 104 for connecting adjacait blocks formed thereon, as shown in Fig. 
1, are piled up in a form of a pyramid on the river bed where the bottom mat 500 is 
deposited. 

25 At this time, the adjacent blocks are connected together by fixing the rings 104 
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fomied at the lateral parts of each block using U-shaped bolts 110, preferably as in Fig. 
2, when the gear-type blocks 100 are piled up in the form of a pyramid. And, the gear- 
type blocks are piled up such that the projection 101 and the groove 102 formed on the 
upper and lower parts of each block are engaged with each other. 
5 Moreover, the dam structure is constructed in the form of a pyramid such that 

a middle part of the strwiture is arranged at the level lower than either side part of the 
structure adjacent to either bank of the valley, as shown in Fig. 4, which prevents any 
collapse due to pressure of enormous amount of water by letting a portion of the water 
out over the lower middle part if the volume of water kept in store is increased suddenly 
10 due to a localized torraitial downpour. 

After the formation of the dam structure has been completed as mentioned 
above, on the bottom mat 500 at upper and lower streams of the lower end of the dam 
structure are deposited native rock-type blocks 300, which includes irregular projections 
301 fomied diagonally thereon, gaps 302 defined by the projections in which soil is to 
15 be filled, and rings 303 provided diagonally at the comers for connecting adjacent 
blocks, as shown in Fig. 3, in the form of a block mattress by connecting the native 
rock-type blocks 300 together with the rings 303. At this time, the connection of the 
native rock-type blocks 300 is accompUshed by connecting the steel rings 303 each 
other using the U-shaped bolts as in the connection of the gear-type blocks 100. As 
20 mentioned above, the native rock-type blocks 300 are deposited in the mattress structinre 
at the upper and lower streams of the lower end of the dam structure in order to prevent 
any local erosion due to ropning water. 

With the check dam constructed as described above, soil and stones are 
blocked by the dam structure, and water is discharged through a space between the gear- 
25 type blocks 100. Consequently, it is possible to prevent any flood disaster due to 
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reduction of the cross section through which the water passes and rising of a water level 
caused by incoming and accumulation of the soil and stones into mid-stream or 
downstream of tixe river. Furthermore, the soil filled in the gaps 302 formed on the 
native rock-type blocks 300 is connected to the ground of the river bed to provide an 
5 environment in which a water plant is vegetated. 

Fig. 6 is a cross-sectional view showiog a fire prevention dam constiiicted by a 
method for constructing a fire prevention dam using a gear-type block according to the 
present invention. 

Referring to Fig. 6, in accordance with a method for constructing a fire 
10 prevention dam using a gear-type block, a mat 600 for containing water is deposited on 
a prepared river bed 400 of a river or a valley where tiie fire prevention dam is to be 
constincted such that said mat is spread over tiie area broader tiian designed area of a 
bottom of the dam structure to be constructed. In this case, the mat 600 for containing 
water may be made of non-woven fabric with no water pemieability, such as polyester. 
15 After tiie deposition of tiie mat 600 for containing water has been completed, a 

plurality of gear-type blocks 100 as shown in Fig. 1 are plied up verticaUy on tiie river 
bed 400 where the mat 600 for containing watar is deposited. Then, a mat 600' for 
containing water is deposited along tiie outer surface of the containing water of flie first 
pileup structure. The reason why tiie mat 600' for containing water is deposited is that 
20 the structure of tiie fire prevention dam must be able to contain and store tiie water 
unlike tiie check dam of Fig. 4 and Fig. 5. 

After the deposition of tiie mat 600' for containing water has been completed, 
a plurality of gear-type blocks 100 same as tiie aforesaid gear-type blocks are piled up at 
the outer surface of ttie containing water of the first pileup stnictinre where tiie mat 600' 
25 for containing water is deposited. At tiiis time, the second vertical pileup of the gear- 
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type blocks is provided such that a pileup surface at the lower stream of the structure is 
inclined at a predetermined angle, which is for the sake of the structural stabiUty of the 
piled dam structure. 

After" the first and second vertical pileup of the structure have been 

5 accompUshed, the gear-type blocks 100 are arranged in the form of a block mattress, as 
shown in Fig. 2, on the mat 600 for containing water at upper and lower streams of the 
lower end of the dam structure obtained from the first and second vertical pileup of the 
structure by connecting the gear-type blocks together with the steel rings 104. 

In the fire prevention dam constructed as described above, local erosion occurs 

10 at the front end of the upper stream of the fire prevention dam as the amoimt and speed 
of the flow increase. However, since each of the gear-type blocks 100 in the block 
mattress structure is connected with each other by the steel ring 104, fee block mattress 
structure has vendibiUty due to self weight when fee ground of fee river bed is eroded 
locally. Consequently, some of the blocks 100 are incUned to a stable angle along to the 

15 slope of the eroded area, as shown in Fig. 6. As a result, any fiirther erosion into fee 
inner side of fee fire prevention dam is prevented. 

Meanwhile, fee aforesaid fire prevention dam provides an artificial water 
containing facility at a remote place to shorten fee distance and time for delivering 
water by a heUcopter and feus supply fire prevention water for early prompt suppression 

20 of a forest fire when it occurs. As a result, fee damage due to a forest fire is minimized. 
In addition, the fire prevention dam is used as a source for drinking water normal times, 
and provides a spawning and inhabitation ground for animals and plants at fee waterside 
to contribute to the preservation of an ecosystem and protect wild animals. 
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INDUSTRIAI. APPLICABILITY 

With a method for constructing a check dam or a fire prevention dam using a 
gear-type block according to the present invention, it is possible to store soil and stones 
and discharging water through a space between blocks since the check dam is 
constructed using the gear-type block of a prominence and depression structure, thereby 
preventmg a flood disaster due to rising of a river route and a water level caused by 
incoming and accumulation of the soil and stones from a branch river to a main river. 
Furthermore, it is possible to provide an artificial water containing facility at a remote 
place, thereby supplying fire prevention water for early prompt suppression of a forest 
fire when it occurs, and to provide a spawning and inhabitation ground for animals and 
plants at the waterside normal times to contribute to the presCTvation of an ecosystem. 
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